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(54) MHOronAPAMETPHUECKAfl AflAIITHBHAJI 
CHCTEMA PAflH0CBfl3H PJW. IIEPEflAHH flHC- 
KPETHOfl HOTOPM&IIHH " ' 

(57) HaodpeTeHHe othochtch k TexHHKe 

paflH0CBJI3H H MOSCeT 6*ITb .HCnOJlfeSOBaHO 

b CHCTeMax pannocBHSH KB h yKB-OHana- 
3.0HOB. Il&nb H3o5peTeHHa - nosbnneHHe 
flocTosepHocTK npHeMa HMfcopMamiH . CH- 
CTeMa conepaMT Ha nepeflaiomeft <:TopoHe 
npneMHHK o6paTHoro KaHajia, neKonep, 
AeiuHiJjpaTop ,. KonaHH, Ojiok ynpaBJieHHH 
KonHpoB3HHeM, 6jtok ynpaBneHHH cKopo- 
CTb» nepenaMH, Ojiok Bbi6opa BHfla Mony- 
navjm, 6jiok BbiQopa nacTOTW, 6jiok yn- 
paBjieHHH MomHocTbio nepeAaw, Ojiok ko-' 
HHpoBaHHH, 6yi}>epHbiH HaKonHTenb, 6jiok 
MOflyjiHipra, B036yflHTejib.H ycunHTejii. 
moiuhocth, na npHeMHoii cropone - 6jiok 



npeo0pa3OBaHHH wacTOTH, Ojiok aeMOfly-'- 
nnwH, 6jiok hckjiiombhhh hsOwtomhoctHj 
Sjiok BwOopa MacTOTH, H3MepHTenb ypoB- 
hh CHrHana, jicnHHeftHbifi 3jieMeHT, nono- 
coBoii 4>wibTp, BBmpHMHTejtb, 6noK oueH- 
kh KatiecTBa npHeMa, Bjiok aHanoro-mi*- 
poBoro npeoCpaaoBaHHH, 6jiok iopMHpo- 
saHHH arajioHa, nepBwfi, BTopoii, Tpe- 
thh h HeTBepTbrfi 6jiokh cpaBHeHHH, Cy- 
*epHwft 6jiok, flenK^iaTop coctohhhh, 
.nepBNii, BTopofl, TpeTHii, tieTBepTwfi 
h iihtmh cveT«iHKH, topMHpoBaTenb ko- 
MaHfl ynpaaneHHH MacTOToft, JopMHpOBa- 
rant KOMaHA ynpaBjieHHH MonwocTbio, 
4opMHposaTejtb KbMaHfl ynpaBjiemM bh- 

AOM MOflyjIflUtHH, ^OpMHpOBaTejlb KOMaHfi' 

ynpaaneHHH cKopocTbw nepe^aiH, *opmh- 
poBaTeni. KOMai« ynpaaneHHH H36ktowho- 
CTbM KOflHpOB8HMH, 6jiok AemH^ipaiiHH KO- 
MaHA, sneMeHr HJ1H, KOflep tt nepeHarqitK 
o6paTHoro KaHajia. fi saBHCHMOCTH ot 
noHexoBOH oScxaHoBKH b KaHane cbhsh 
CHCTeMa AonycKaeT nepecTpoHKy cjieAy- 
icmHx napaMeTpos: Hecymeft uacTOTH, 
MomHocTH H3jiytieHna, CKopocTH nepeAa- 

MH HHilopMaUHOHHblX CHMBOJIOB, a TaXXe 
BHfla MOflyjIHIWH H CllOCOSa KOAHpOBatDCI . 
2 HJI. 
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H3o6peTeHHe othochtch k TexHHKe 

paflHOCBHSH H MOateT CHTb HCnOJIb30BaHO 

b CHCTeMax paflHocBHSH KB, yKB AHana- 

30HOB MaCTOT, 

IJeAbio H3o6peTeHHH hbjihgtch noBbnae- 

HHe AOCTOBepHOCTH npHeMa HHfopMaUHH. 

Ha $nr . 1 h 2 npHBeAeHbi 4)yHKi«o- , 
HanbHbie cxeMW cootbctctbghho nepeaaio- 



neft h npHeMHOH vacTH MHoronapaMeTPH- 
lecKoii ananTHBHOft cncTeMbi paflHOCBH3H 
fljia nepeflatiH ahckp cthoh HH^opMauHH . 

CHCTeMa coAepatHT Ha nepeflawHtefi ' 
CTopoHe npHeMHHK 1 o6paTHoro KaHajiaj 
AeKoaep 2, flenm<i>paTop 3 KOMaHA, 6jiok 
4 ynpaajieHHH KOAHpoBaHHeM, Gjiok 5 yn- 
paBJieHHH cKopocTbio nepefla«H, 6hok 6 
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BwOopa BHfla MonyjiHipiH, 6noK 7 BbiSopa 
oiiTHMantHOfi qacTOTM, 6hok 8 ynpaBne- 
HHH MomHocTbio nepeflaiH, TaKTOBwfl re- 
HepaTop'9, 6jiok 10 KOflHpoBaHHH, 6y- j 
(fcepHbw HaKonHTenii 11, Sjiok 12 MOflyrtH- 
HKH, BoaSyflHTeni. 13 h ycroiHTenb 14 
mohhocth, Ha npneMHoii CTopoHe - 6noK 
15 npeo6pa3oBaHH« qacToTH, 6noK 16n.e- 

MOflyJIHUHH, 6JIOK 17 HClOXKIieHHH H36bl- jq 
TO^KOCTH, 6JIOK 18 BblCopa liaCTOTbl, H3- 

MepHTenb 19 ypoBna cHrnana, HenMHefi- 
hnh 3JieMeHT 20, nojiocosoft 4mnbTp 21, 
BbmpHMHTent. 22, ojiok 23 ouchkh Ka- 
il ecTBa npueMa, 6jiok 24 aHanoro-uH4>po- 
Boro npeo6pa30BaHHH, 6jiok 25 ifcopMHpo- 
Bamtn STanoua, nepBbift 26, BTopofi 27, 
TpeTHH 28 h qeTBepTbiil 29 6jiokh cpaB- 
HeHHH, CyifepHbift 6jiok 30, fleniH4>paTop 
31 coctohhhh, nepBbift 32, btopoR 33, jQ 
Tpe-mfl 34, tjeTBepTMft 35 h nHTMft 36 
cteTiHKK, 4>opMHpoBaTenb 37 komshh yn- 
paBneHHH vacroToft, 4>opMHpoBaT&nb 38 
KOMaHfl ynpaBneHHH moiuhoctbio, 4>opmhpo- 
BaTenh 39 Kouawp, ynpasneHHH bhhom mo- 
flyjiHUHH, 4>opMHpoBaTenb 40 kom3ha yn- 
pasjieHHH CKOpocTbfd nepefla^iH, $opMH- 
poBaTenb 41 KOMaroa ynpaBneHHH h36wtoh- 

HOCTbK) KOflHpOBaHRH, 6JTOK 42 fl eiUH<$P a " 

Hhh KOMaHfl, 3jieMeHT HJIH 43, Konep 44 
h nepenaTiHK 45 oSpaTHoro Kanajia. 

CHCTeMa pa6oTaeT CJreayiotffHM o6pa30M. 

npneMHHK 1 o6paTHoro KaHana npefl- 
Ha3HaieH pjin npneMa KOMaHfl ynpaBneHHH 

B BHfle flHCKpeTHbDC CHrHailOB , rlpHeMHHK 

1 nepenaeT npHHHTwe KOMaHflM ynpasjie- ^ 
hhh Ha neKonep 2, kotopmh cHHwaeT c 

KOMaHfl ynpaBJieHHH KDflOByiO H36WTOH- 

HOCTb h nepeflaeT hx na seniH^paTop 3 
KOMaHfl ynpaBneHHH. fleunijipaTop 3 npefl- 
HasKaweH turn onpea anemia no nocTynaio^ 
mefi Ha ero bxoh KOMaHfle ynpaBneHHH afl- 
pecoB HcnonHHTenbHbix 6noKos 4-8 yn- 
paBneHHH, a Tarace BbnaiH «a hx bxohw 
cnrHanoB Ha ynpaBJieHHe napaMeTpaMH 
. nepeflaiH no paflHoKaHany. BnoK 4 ynpaB** 
neHHH KORHpoBaHHeM peryimpyeT h36m- 
TOMHOCTb h BwnaeT ynpaBnawmHe cwrHa- 
nbi Ha 6noK 10 KOflHposaHHH , kotopmh 
npeflHa3HaqeH pfix H3MeneKHH cnoco6a . 

KOflHpoBaHHH flHCKpeTHOH HH<J»OpMaUHH, 

nocTynawmeH Ha ero bxoa., BnoK 5 ynpaB, 
neHHH cKopocTbio nepeflauH HHifcopMauHH 
BbiflaeT ynpaanmomHe CHrHanw Ha TaKTo — 
Bwfi reHepaTop 9, hsmbhhh ero qacTory. 
TaKTOBWft renepaTop 9 onpeflenneT cko- 
pocTb cteMa HHi^opMauHH b TpaKT nepe- 
savH H3 6y$epHoro HaKonHTenn 1 1 . Ey- 
qjepHbiti HaKonHTent 1 1 npeflHa3Ha^eH flHH 
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cornacoBaHHH ckopocth nepenaiH ahc- 

KpeTHOfi HH<i)OpMaUHH OT HCTCMHHKOB KH- 

(JjopMauHH, nocTynaioineH tiepe3 OnoK 10, 
c ycTaHOBjieHHoii CKopocTbio nepeflaiiH 
no KaHany. BnoK 12 MoflynHUHH, B036y- 
AHTenb 13 h ycmiHTenb 14 hoiuhocth kbk 
naioTca yanaMH paRHonepeflaTUHKa c pac- 

UDipeHHblMH 803MOJKHOCTHMH no H3JiyMeHHI0 

paflHOCHrnanoB pasniMHoro BHfla h pery- 
nnpyeMOH MomHocTbio n3nyHeHHH, BnoK 6 
BbiSopa BHfla MOflyn«AHH $opMHpyeT yn- 
pasjiHiomHe cnrHanw flnn 6noKa 12 MOAy- 

nHUHH C UejIbK) H3MeHeHHH BHfla paflHO- 

CHrHana b KaHane. BnoK 7 Bbi6opa ia- 
ctoth BbfaaeT ynpaBnHiqiniie cHrnanw na 
B036yflHTenb 13 c uenbio HSMCHeHHH He- 
cymeft HacTorw nepefla^H no paflHOKaHa- 
ny. Bjiok 8 ynpaBneHHH MomHocTwo nepe- 
fla^H BbmaeT ynpaBJiHMKHe cnrHanw Ha 
ycHJiHTenb 14 mobihocth c u en bio R3MeHe- 
hhh ero K03iM)HUHeHTa ycHneHHH. 

BnoK 15 npeoCpasoBaHiw MacTOTU h 
6jiok 16 fleMOflynauHH npeflCTaBnnioT co- 
6oft y3nw cynepreTepoflHHHoro panHonpH- 
eMHHKa c pacnmpeHHbiMH bo3mojkhocthmh 
no npaeMy paflHocHrHanoB pa3niwHoro 
BHfla. Bjiok 15 BKnicwaeT cMecHTena, re- 
TepoAHHW h ycHnHTenw npoMeKyTOtiHWX 
iiacroT, 6aok 16 neMonynHimH - Ha6op 
HeMoflynaTopoB no HcnonbsyeMbw BHflaM 
paflHocHrHanoB Ha npHeMe . KnoK 1 7 hc- 
jonoMemifl h36wtomhocth npeflHa3Ha»ieH 
Ana ycTpflHeHHH hsCwto^hocth, sano- 
aceHHoii b flHCKpeTHyw Hn4)opManHio 6hokom 
10 «a nepeflawneH CTopoHe CHCTeMbi pa- 
AHOCBH3H. Bjiok 18 Bbi6opa nacTOTH 
npeflHa3HaveH par aHann3a noMexoBoft 
oScTaHOBKH Ha MacTOTax paeo^ero flHa- 
nasoHa paflHonpHeMHHKa no cooTHoineHHio. 
CHrHaji/myM h Bw6opa onTHManbHOH na- 
cTOTW. BnoK 19 H3MepeHHa ypoBHH cHr- 
Hana H3Mep«eT ypoBeHb npHHHMaeMoro 
CHrHana Ha ycTaHOBneHHoft Hecymeii na- 
ctotc HenHHeiiHbiH aneMeHT 20, nonoco- 

BOH 4>HJIbTp 21 H BbmpHMHTenb 22 npefl- 

CTaanuwr co6oh b coBOKynHOCTH cxeMy 
BbiaBneHHH noMex, cocpeflOToueHHbK no 
cneKTpy c npHHHMaeMbw paflHocHrHanoM. 
Bjiok 23 oueHKH KaiecTBa npueMa npefl- 
Ha3HaqeH flnn aHanH3a HMnynbCOB ahc— > 
KpeTHoft HHiiopMaiWH nocne 6noKa fleMO- 
flynaTopoB, HanpHMep no KpaeBbM HCKa- 

xeHHHM H flpoCjieHHHM. 

PeaynbTaTbi aHanH3a c 6hokob 18, » 
19, 22, 23 nocTynawT Ha Ojiok 24 aHa-i 
noro-uH^ipoBoro npeoCpasosaHHH, koto- 
Pbu3 npeflHa3HaqeH hjih npeo6pa30BaHHH 
peaynbTaroB h 3Mep e hhh , nonyieHHbix 
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OJ10K3MH 18, 19, 22, 23, hs aHanoroBoa 
cpopMbi b im^poByio, Heo6xoAHMy» Ana pa- 
6oth npcnejiyiomHx 6jiokob chctcmh. Bjiok „ 
25 4)opMHpoBaHH« npeflHa3HaMeH Ann xpa- 

HeHHH B AHCKpeTHOH (JjOpMe flaHHbDC O flO- 

nycKOBbix 3HaMeHHHX napaMeTpoB, H3Me- 
pneMbix 6jiOKaMH 18-23 h Bbwawn hx na 
Ojtokh cpaBHeHHH 26-29.. Ejiokh cpaBHe- 
HHH 26-29 npeAHa3HaneHM nnsi cpaBHe- 
HHH hs M6p e h Hbix 3Ha«jeHHfi napaMeTpoB 

C 3TajIOHHbIMH H BbWaMH ynpaBJiHioamx 

CHrHanoB "HopMa" huh "Eojiwne hopmw" 
Ha OyfcepHbifi 6jiok 30. Bjiok 30 npeflHa- 

3Ha^eH flJIH 3anOMHHaHHH pe3yjlbTaTOB 

cpaBHeHHH c SjioKOB 26-29 h nepeaavH 
hx Ha AenmifepaTop 31 coctohhhh. Jlemu$- 
pai-op 31 npeflHa3HatieH ajih npeo6pa30- 
BaHHs flBOHMHoro KOfla, nocTynawmero Ha 
MeTbipe ero Bxofla c 6jiOKa 30, b ynpas- 
JiflKHUHe no3HUHOHHwe CHrHajiM Ha oahom 
H3 Tpex ero BbrxofloB. BpeMeHHoii peatHM 
pa6oTw AeaHijipaTopa. 31 sanaeTca xpo- 
HHpyremHM cHrHajioM. CnemiHKH 32-36 
CTyneHea aflanTamm npe«Ha3HatreHbi ajih 
noflcieTa KonnqecTBa ynpaBjiHiramx cnr- 
HajioB, noHBnHKsnHXCH Ha Bbixoaax flemH- 
4>paTopa 31, h onpeA&naioT KojitmecTBo 
rpaaauHH H3MeHeHHft napaMeTpoB nepe- 
flavH (moiuhocth, Hecynmx HacTo-r, bh- 
floB paflHocHrHanoB, cKopocTefl nepe«a- 

HH HH*OpMaUHK H CnOCOSOB KOAHpOBaHHfl) . 
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6) KOMaHflu: 

0000 - H?manbHan ycTaHOBKa (GpaxoB- 
Ka MaccHBa tjacTOT) ; 

0001 . ..1111 - KOMaHAbi ynpasneHHs , 
cooTBeTCTBywimie rpaflauHHM H3M6H6HHII 
napaMerpoB nepexiaMH b MacCHBax hc- 
nonbsyeMbtx MomHOCTeft HsjiyqaeMbix pa- 
AHocHrHanoB , Hecyawx wacTOT, bhaob 
paflHOcHrHatia, cKopocTeft nepeAaqn ahc^ 
xpeTHOH HH(popMaiwH, Hcnojib3yeMboc no-, 
MexoycToftHHBbix KOflOB, npH 3Tom aApec- 
Haa «iacTb ycTaHaBJiHBaeTcH ajih xamo- 
ro 4)opMHpoBaTenH nocTOHHHoft, a ko- 
waHfla 4>opMHpyeTCfi no cHrnanaM co 
cMeTMHKOB 32-36. 

Koflep 44 npeAHa3HaMeH ajth ocymecr- 

BJieHHH nOMeXOyCTOHMHBOrO KOflHpOBaHHH * 

KOMaHA ynpaBjieHHH c uenbio AOCTmteHHH 
rpe6yeMoit flocroBepHOCTH hx nepeAa<iH 
no oSpaTHOMy xaHany. Baok 42 AemHjipa- 
ahh KOMaHA npeAHa3HaMeH aah npeoOpa- 
soBaHHH KOMaHA ynpaBJieHHH c ifropMKpo- 
Ba Ten eft 37, 39, 40 h 41 b ynpaBjuno- 
mne cHrnanbi paAHonpHeMHUM ycrpoacT- 
bom c Aejibio ycTanoBKH 3aflaHHoft necy- 
meft nacTOTH Ha npHeMe (na 6jiok 15)" 
npHHHMaeMoro BHAa paAHocHrnana h cko- 

pOCTH npHHHMaeMOH HHlfcOpMaAHH (H3 * 

6jiok 16), cnoco6& chhth« koaoboh hs« 

6bITOMHOCTH (Ha 6jIOK 17). \ 



<I>opMHpoBaTejiH 37, 38, 39, 40, 41 
KOMaHA Ha H3MeHe™e necymeH nacTOTu, 
Ha H3MeHeHHe mobihocth H3JiyMaeMbix pa- 
' flHocHrnanoB, Ha H3MeHeHHe bha3 MOAy- 
JiaiBiH, Ha HSMeneHHe TaKTOBOH Macro- 

TM, Ha BBeAeKHe H36blTOMHOCTH (JjOpMHpy- 

wt no cHrHajiaM c AemHiJjpaTopa 31 yn-," 
paBJiHranwe AHCKpeTHwe KOMaHRbi Ha H3Me- 
HeHHe cooTB6TCTByKMHHx napaMCTpoB ne- 
peAa^H no paAHoxaHany c ueaibio hx no- 
cneflywmeii nepeAa^H Mepea sjieMeHT 
HIM 43, KOAep 44 h nepeAantHK 45 06- 
paTHoro' xaHajia Ha nepeAaiomyK) cTopoHy 

CHCTeMW paflHOCBH 3H . *OPMHpoBaT&JlH KO- 
MaHA 37-41 HAeHTOTHW no cTpyKType. 
BbKOAHan KOMaHAa c 4>opMHpoBaTejieH 
npeACTaBJineTCH b bhac aApecHoft qacTH 
rcraoc KOMaHAbi, HanpHMep, npH ceMHpa3-. 
PHAHbix ynpaBjiHioinHx KOMaHA ax c 4>opmh- 
poBaTejieft B03MostHa ■ hx cneoywmaH cTpy- 
KTypa: 

a) aflpecHan nacTt: 

001 - aApec Gnoxa 4 

010 - anpec 6noKa 5 

011 - aApec fijiOKa 6 

100 - aApec 6/ioKa 7 

101 - aspec ojioica 8 
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B hcxoahom coctohhhh Ha-nepeflaw- 
mefl h npneMHOH cTopoHax cHCTeMU yc- 
taHaBAHBaioTCH : 

a) mbcchb BO3M0»uibix ajih pagOTbi Hfi- 
cymnx sacroT f < , . ; . f „ h nopHAOK hx 

H3M6H£HHH OT f $ AO f N Ha OJIOKax 13 

h 15; 

6) KojiHMecTBo cTyneHefi H3MeHenui 
MomHoCTH H3jryvaeMbix paAHOcHrHanoB ot 
Pmmh AO P« ait Ha ycKHHTene moii(hocth 
• 14 » 

B) MacCHB BOSMOJCHbDC All pa6oTN BH-* 

45 BOB paAHocHrHanoB < h iiophaok hx H3Me— 
HeHHH Ha CjioKax 12 h 16; 

r) MaccHB BosMoxHbcx cKopocTea ne— 

peAaMH RHCKpeTHOH HHlfcopMaUHH ^ , . . 
• • • » ^Mani H nopHAOK HX H3MeHeHH3 HS 

6noKax 9, 1 1 h 16; ■ < 

a) MacCHB B03MOKHbK cnocoGoB XOAH- 
POB8HHJ3 HHi>OpMaUHH H nopJIAOK HX npH- 

MeHeHHH Ha 6noxax 10 h 17; 

e) b CjioKe 25 sarmcaHU b UHiiipoBOH 
4>opMe MaKCHMajiBHo-AonycTHMbie SHatie- 
HHH ajih 3aAaHHoro KojiHvecTBa paHHO— 

CBS3H ypOBHH HCftaXeHHH H3 BbKOfle 

6jioxa AeMOAyAHUHH 16 h ypoBHH cocpe- 
AOTo^eHHOH noMexH Ha BbixoAe 6noxa 15 
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h MHHHMartbHO-flonycTHMbie aHaieima co- 
oTHOinaKHJt CHrHaji/myM h ypoBHH jxph-" 
HHMaeKoro cHrnana na Bxose 6noKa' na- 
CTOTHbrx' npeo6pa30saHnii 15; - 

*) cMeTUHKH 32-36 ycTaHOBJienw b 
"0!', npmeM KaJKOMH H3 hhx pacciHraH 
Ha KOJiH^ecTBO e^HHHU pjix cueTa no HX 
nepenojiHeHRH, cooTBeTCTBywmee MHcny 
rpa«au^ii a K3MeHeiiHH HecymHX yacTOT , jq 
b paflHOKaHajie (c^ethhk 32), MOBiHor- 
cTefl H3JiyMaeMbK pasHocnrHanoB (cieT- 

<IHK 33) , BHflOB pafiOTb] (c^eTUHK 34), 

TaKTOBOH HacTOTW nepeflaMH AHCKpeTHOft 

HH4)OPMaUHH (ctieTHHK 35), KCMlHMeCTBa 15 

HcnonbsyeMbix noMexoycTofhniBbix KOflOB 
(cieTMHK 36). 

Bxoi«aeHHe b pafl»ocBH3fa Ha^HHaeTCH 
Ha neppoK Hecymefi ^racTOTe f 4 hs Mac- 

CHBa B03M03KHMX PJW paGOTbl sacTOT, Ha 20 
3Tofi tiacTOTe nepeflaeTca flHCKpeTHMft 

HHj)OpMaUHOHHbEi CHrHajI, npH^eM H36M- 
TOIHOCTb &JIOKOM 10 He BBOflHTCH, T3K— 

TOB3H CKopocTb nepeflanH c 6y4>epHoro 
HaKonHTenH 1 1 cooTBeTCTByer MaKCHManb- 25 
ho BO3M0KH0H H3 MaccHBa, Hcnanb3yeMbnc 
ftnn nepeAa^iH cKopocxefi, bha pa#nocHr- 
Hana, 4>opMHpyeMbM Sjiokom 12, cooTBei— 
CTByeT HaHMeHee noNtexoycTOHMKBOMy bh- 
fly hs MaccHBa bhrob, Hcnortb3yeMbix ' 35 

AJIK paBOTbl, MOHJHOCTb H3Jiy*ieHHH paflHO- 

cwrHajia c ycHJiHTejm 14 - MHHHMaJibHan 
H3 Bcero naQopa bo3mojkhwx. " 

Ha npneMHofi CTopoHe paflHocHCTeMbi 
paflHocHrHan c uacTOToft ff npoxoRHT 35 
TpaKT paflHonpHBMHoro ycTpoiicTBa, co- 
flepatauuifi Sjiokh 15, 16, 17, npa stom 

6JIOKOM 18 npOM3BOAHTCH H3MepeHHe co- 
OTHQineHHH cnrnaji/uryM, H3MepHTeiiEM 
19 - ypoBHH npHHHMaeMoro cHraana, 40 
Cjiokh 20, 21, 22 BbWBJiaioT HanHiHe co- 
cpaflOTOMeHHott no cneKTpy c npHHHMae- 
mmm paflHOCHrHanoM noMexH h onpeAeJiHioT 
ee ypoBeHb, 6jiok 23 H3MepneT HCKaate- • 
hhh flHCKpeTHoro cHrHana, HanpHMep 45 
Kpaeswe. Pe3yjibTa™ Bcex HSMepeHuft 
nocTynaxrr no MeTbipeM BXOflaM Ha 6hok 
aHanoro-UH^posoro npeo6pa3oeaHHH 24, 
KOTopi>$ npeo6pa3yeT hx hs aHanoroBofl 
(|iopMbi b yHiJipoByio k nepejjaeT Ha bxoam ^ 
Sjiokob cpaBHeHHfi 26-29, Ha BTopwe 

BXOflbl KOTOpitX nOCTynaiOT B UH(l>pOBOfi 

4>opMe BTajioHHbre SHaieHMn aHatnorHtiHMX 
napaMeTpoB c 6noKa 25. Ejiokh 26... 29 
cpaBHHBaioT C STanoHiiMMH 3HatieHHHMH, ^ 
nocrynaiMSHMH c 6noKa 25, H3MepeHHbie 
3HaMemw cHrHaji/tuyM (finoK 26) , ypoB*- 
hh npHHHMaeMoro cnrHana (6jiok 27), 
ypoBHH cocpeflOToqeHHOfl no cneKTpy c 
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CHrnanoM- noMexH (6n'oK 28), ypoBHH hc- 
KajteHHft flHcxpeTHoro cHrnana (6nox 29) 
h BbwawT Ha Bbixofle "eflHHwuy", ecjiH 
H3MepeHHoe snaMeHHe 6onbme wih paBHO 
3TajioHH0My h "Hanb" b ocTantHbix cny- 
vasrx. CnrHajibi, BbixoflHmHe c SnoKOB 
cxeM cpaBHeHHH ycTaHaBJiHBaioT b eflHHH^- 
Hoe hjih Hyjiesoe nonosceHHe BbKoow By- 
$epHoro 6ji0Ka 30, nocne iero nocTyna- 
wt Ha AemH<})paTop 31 coctohhhh no ie- 
TbipeM BxoflaN B Btme koaob 0000... 11 11. 
fleniH4>paTop 31 coctohhhh bo BpeMeHHbie 

MOMeHTbl, 3an.aHHbie H3BH6 XPOHH3a- 

■ropoM, npeo6pasyeT Ron, cocTOHHHtt 
paflH0CBH3H, nocTynaremaft Ha ero bxoaw, 

B nOSHUHOHHHft KOH ynpaBJieHHH Ha OflHOM 

H3 Tpex ero buxoaob b cootb6tctbhh c 
'VaCjiHiieii hcthhhocth, h tskhm o6pa30M 
(JiaKTimecKH onpeflenaeT nocJieflOBaTent- 

HOCTb pafiOTH paflHOCHCTeMW DO H3MeH6"^ 

hhw napaMeTpoB h nepeflaMH npn anan- 

TaUHH. / 

, B COOTBGTCTBHH C Ta6jTHI?eft HCTHHHO- 
CTH, npH H3JTHMHH KOWSHHaiJHft H3 8XO- 

nax Aenm*paTopa 31 0011, 0111, 1011, 
1111 (cHTyaiijiH, Koraa ycTaHOBjieHHaa 
pax paGoTbi Hecyman tiacTOTa nopa^cena 
noMexow) flenM4ipaTop 31 4>opMHpyeT yn- 
paBjiHioinyw "^nHHHuy"!. Ha nepBOM Buxoae, 
KOTopaH 3anHcwBaeTCH b cv&thkk 32 u 
oflHOBpeMeHHO nocTynaeT Ha bxoh. 4iopmh- 
poBarenfl 37 komhha ynpaBJienHH w ia- 
CTOToft,' rae Bbipa6aTbmaeT ynpaBJiHHMuyw 
KOMaafly. ©opMHpoBaTenb 37 BtwaeT Ha 
BbKOAe aapecHym yacTb 6noKa 7 (HanpH- 
Mep, 100, Kax onHcaHO Bbime) h ynpas- 
jiHionyio KOMaHfly (HanpHMep, 0001). C 
BbKOfla $opMHpoBaTejiH 37 ynpaBJiflK)n(ai! 
KoMaHfla b BHfle KOMCHHaujM 100 0001 
nocTynaeT ucpea cxewy HTM 43 Ha xosep 
44, rfle ocynecTBnHeTCH ee noMexoyc- 
Tofturaoe KoflHpoBaHHe h Aanee tiepea 
nepeflaTtiHK 45 o6paTHoro Kanana nocTy- 
naer Ha nepeflawBono CTopoHy CHCTeMW. 

Ha nepep,a»neii CTopoHe CHcreMH yn- 
paBJtflioqaH KOManna npHHHMaeTcs npneM- 
hhkom 1 oSpaTHoro KaHana, fleKOflnpyeT- 
cn AexoflepoM 2 h nocTynaeT Ha bxoa 
AemH$paTopa 3, KOTopwft no anpecHoft 
»jacTH ynpasjintcweii KOMaHflu onpeflenaeT 
anpec 6noKa 7 h nepenaeT Ha Hero ko- 
MaHay 0001. Bjiok 7 no npHHHToft komsih-' 
fle ycTaHaBjiHBaeT b B036ynHTane 13 He- 
cymyw uacTOTy nepesaiH no paflHOKaHany^ 
cneaynssyw hs Hcncuib3yeMoro MaccHBa 

Mac TOT, T.e. f t . OflHOBpeMeHHO C BblXO- 

Aa (fcopMHpoBaTena 37 na npHeMHoii cto- . 
poHe CHCTeMW wepe3 6jiok 42 flemn4>patpift 
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ycTaHaajiHBaeTCfl MacToTa f, Ha npHeMe 
6jioxom 15. 

Ha hoboh Hecymeft <iacTOTe f s noB-ro- 
paeTCH uhkji paBoTM chctcmh no aHajm- 
ay coctohhhh h, ecnH Ha BbKOAax 6yiJ>ep- 
Horo 6jioica 30 npoAanxawT ocTaBaTbcH 
KOMOHHauHH 0011, 0111, 1011 hjih 1111, 
AemH^parop 31 ipopMHpyeT Mepes 4>opmh- 
poBaTenb 37 KOManay 100 0010 Ha ycra- 



HOBKy MaQTOTbl f j 

Ha ycTaHOBKy f 4 h 



3aTeM - 1.00 001 1 - 



Ilpa nepeBope Bcex HecymHx vacTOT 

H3 MaCCHBa B03M03KHbIX flJla paGOTbl CMeT- 
MHKa 32, B KOTOPOM yCTaHOBJieHO flJIH 

noAcneTa KOJiHMecTBo eAHHHu., cooTBer- 
cTBywmee xojiiwecTBy bosmohchwx paSonroc 
HacTOT, nepenonHHeTCH h iiphboaht ipop- 
MHpoBaTejib 37 B cocTOHHHe 100 0000. • 
3ra KOMaHfla nepeAaeTCH Ha nepeflaiomyio 
cTopoHy cHCTeMbi. B 3tom ony^ae Ha ne- 
peAawmeft h npneMHoft CTopoHax CHCTeMbi 

HeoCXDAHMO Ha3HaMHTb HOBblft M3CCHB pa- 

6ohhx MacTOT h noBTopHTb BxoaweHHe B 
paflHocBH3b Ha nepBoft H3 hhx. OflHOBpe- 
MeHHo nepenonHeHHe cweTMHxa 32 iiphbo- 
aht k ycTaHOBKe b HyneBoe cocTOHHHe 
cqeTMHKOB 32-36. 

ECJIH- Ha HOBOH yCTaHOBJieHHOH qacTo- 

Te Ann pa6oTH Ha BxoAax flemH<i>paTopa 
31 oTcyTCTBywT BwmenepeMHCjieHHMe kom- 

SHHaUHM COCTOHHHH (HeT COCpeAOTOtteHHOHj 
IIOMeXH , HO B03HHKatOT k omShhs AHH 0000,: I 

0001, 1000 hah 1001 (Mana MontHoc^b nepe- 
AaBaeMoro b paAHOKaHane CHrnana) , to 
AemK^ipaTop 31 (popMHpyeT ynpasnHionyio 
"ewHHHuy" Ha btopom Buxofle, KOTopas 
sanncbsaeTCfl b c^eT^HK 33 h oAHOBpe- 
m6hho noCTynaeT Ha bxoa 4>opMHpoBaTe- 
na KOMaHA 38 ynpaBxieHHH MomHocTbio. 

<t>6pMHpoB3Terti. 38 BMflaeT Ha Bwxofle 
aApecHyw ^acTb- ojioica 8 (nanpHMep 10T, 
KaK onucaHQ Bbiuie) mime ynpaanniomyio 
KOMaHAy 0001 , KOTopan iepea 6jiokh 43, 
44, 45, 1, 2, 3, 8 H3MeHHeT Ha oAHy 
cTyneHb MonwocTb nepeAatjH ycwiHTanfl 
14, nocne nero nosropHeTCH anajins 
coctohhhh aa Bxoflax flemHiJipaTopa 31. 
Ecjih npH nepefiope Bcex B03Mo»Hbix Mom- 
HocTeft Ha nepeAaiy coctohhhh Ha bxo— ( 
Aax nenmiJipaTopa 31 He HSMeHHJiHCb, 
cueT^HK 33 nepenojiHseTca, cCpacbiBaeT 
b cocTOHHHe 101 0000 (topMHposaTenb 
38, aanncbraaeT "eAHHHAy" b cieTiaic 
34 h OAHOBpeMeHHo b «3>opMHpoBaTenb 39 
KOMaHA ynpaaJieHHH bhaom MOflynauHH. 
*opMHpoBaTenb 39 BwnaeT ynpaBJimomyio 
KOMaHfly b BHfle 011 0001 no uenn: 6no- 



kh 43, 44, 45, 1, 2, 3, 6, 12, koto- 
pan H3MeHHet bha paAHOcHrHana b pa- 
AHOKaHane. Oahobp eMeHHO c BwxoAa 4>op 
j MHpoBaTenH 39 ynpasjiHwmaH KOMaHAa 
vepes Bjiok 42 flemmJjpaunH kom3ha ycTa- 
HaanHBaeTB 6AOKe 16 ■ cooTBeTCTBywmHft 
bha npHHHMaeMoro paAHOcHrHana. UpH 

HCnOAb30BaHHH BCeX BO3M0JCHNX BHA OB 

IQ paOoTM c^ieTiHK 34 nepenojiHneTCH, 

cSpacbmaer 4>opMHpoBaT&nb 39' b cocto- 
aHHe 011 0000 h sanHCbmaeT "eAHHHuy" 
b cueTMHK 35 h (J>opMHP0BaTenb 40 ko- 
m3ha ynpaaneHHH CKopocTbio nepeAaiH, 
j S KOTOpbiii <}>opMHpyeT KOMaHAW 0001... 11 11 
c aflpecoM 010 no uenHS 6jiokh 43, 44, 
45, 1, 2, 3, 5, 9, 11, H3MeHHH cko- 
pocTb nepeAa^H AHcxpeTHoft hh4>opmbahh 
no paflHOKaHany. . OAHOBpeMeHHo c 4>op- 
20 MHpoBaTenH 40 ^iepe3 6jiok 42 Aenmippa- 
Uhh ycTaHaBAHBaeTCH 3aAaHHan nonoca 
nponycxaHHH TpaKTa paAHonpHeMHoro 
ycTpoftcTsa b 6noKe 16. IlpH Hcnonb30- 
BaHHH Bcex B03Mo»Hbix cKopocTeft nepe- 
25 p,ann flHCKpeTHoft HHiiopMaiwH cieTMHK 
35 nepenoAHseTCH, cSpacbraaeT ^opMHpo- 
BaT&nb 40 b cocTOHHHe 010 0000 h 3a- 
nHCWBaeT "eAHHHuy" b cieTMHK 36 u 4iop 
MHpoBaTenb 41 komsha ynpaBneHHH H36w- 

30 .TOHHOCTbtO KOAHpOBaHHH, KOTOpblfl 4>OpMH- 

pyeT KOMaHA bi 0001... 11 11 c aApecoM 
001 no iierm: 6aokh 43, 44, 45, 1, 2, 
3, 4, 10, HSMeHHH cnoco6 KOAHpoBauHa 

5 AHCKpeTHOH HHlfcopMaiWH, OAHOBpeMeHHO C 

4opMHpoBaTejiH 41 ynpaBAHiomaH KOMaHAa 
iepe3 6jiok 42 AennKfcpaunH HSMeHHer 3a- 
koh AeKOAHpoBaHHH b 6noKe 17 Ha npn- . 

eMHOH CTOpOHe CHCTeMbi. npH HCnQJIb30- 
BaHHH BCeX CnoCOfiOB KOAHpOBaHHH AHC- 
KpeTHOH HH^opMaioiH c^eTHHK 36 nepe- 
nonH^eTCH, cSpacbraaeT b cocTojiHHe 
001 0000 4>opMHpoBaTenb 41, oAHOBpe— 
MeHHo cSpacbmaeT cseraHKH 33-36 b 
Hyjib h ao6aBjiHeT "eAHHHiiy" b cmstmhk 
32 h 4opMHpoBaTejib 37, hto 03HaiaeT 
(topMHpoBaHHe KOMaHflw no uenH: 6hokh 
37, 43, 44, 45, 1, 2, 3, 7, 13 na yc- 
TaHOBKy hoboh Hecymeft qacTOTbi b pa~:: 
AHoxaHajie, nocne «ero uhkh pa6oTM ch- 
CTeMW no aHajiH3y coctohhhh noBTOpHer- 

Cft. 

ITpH noflBJieHHH Ha sxoAax AenmSipaTO- 
pa 31 KOM6HHauHH 0100, 0101 hhh 1101 
cocTOHHHe, Korfla HeT noMexH, ypoBeHb 
jj cm-liana Ha npneMe b HopMe, ho HMewT- 
ca HeflonycTHMbie HCKMeHHS AHCKpeTHo-"" 
ro cHTHana) aflanTauHJi CHCTeMbi paAHo- 
CBH3H no AocTHseHHW 3aflaHHoro KatiecT- 

Ba CB5T3H HaMHHaeTCH C pa60TW CHeTMHKS 
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34 h iopriipoBHTejiH 39 ( b stom cnyHae 
«eiuH(j)paTop 31 BHRaeT ynpaBjinicsnyw < 
"eflHHKuy" no BbixoAy 3) no anropHTMy, 
onHcanHfaMy Bbnne. 

Ecjth Ha ycTaHoaneHHOfl Hecymeft sar 
croTe Ha Bxoflax AemH$paTopa 31 noaB- 
nxcTCK KOMCHHaujia 1 100 (HfleajibHoe co- 
CTOfiHHe cbh3h), to Aenn#paTop 31 Ha 
cbohx Bbixoflax He BbwaeT ynpaariHiomeH 

"eflHHHUbl" H CHCT6M3 CBH3H HaXOflHTCH 
B pa60MaM COCTOflHHHi 

JiocTHraeMoe Ka'qecTBO cbhsh b ck- 
■ creMe 3aoae'rca aaimcbio cooTBeTCTByio- 
smx 3'rajiOHOB b 6jiok 25. Bt>i6op nopaA- 
;ca npKMSHftHHH cnoco6oB aflanTaiifiH mo- 
uceT 6brrb h3m<?hsh nyTeM npHMeneHHH 
fieE«4rpa.TopoB 3 1 c paajiHMHM-iH ajiropHT- 
MaMH fleaiH(J>poBaHHJi , npK stom anropHTM 
a#anTamiH can ctshobhtcji aAaiJTHBHWM 

K A&HHbM yCJIOBHHM paAHOCBH3H. KojIKMe- 

ctbo rpa#aAHH HSMeHSieMMX napaMeTpoB 
ssflaeTCH npeflBapHTCJifaHOft ycTaHOBKOfl 
ciercjHKOB. 37-41 na 3aAaHHoe SHaneHHe 

CJ£Ta. CxopOCTb pa60TH CHCTfiMbl no 

H3MSH6HHM napaMGTpos nepeAa-qn npst 
s,nanr3UHH aaAaeTCH xpoHHpyiomHM ycr- 
P0HCT30M H3BHe,. KOTopoe onpeAsnfleT 
momsjJtw paGoTH fleinn<i>paTopa 31 no aHa- 
J1H3V coctohhhS. 
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MiioronapaMeTptwecKaH aAarrrHBHasr 
cacTeMa paAKocBH3H ajih nepeAa^H ahc- 
KpeTHoft HH<topMartnH , cooepxamaa Ha 
napfeAaiomeft cropoHe npHeMHHK o6paTHO- 
ro Kaaajia v. nocjieAosaTenBHo coeflnneH- 
Hbie'6noK ynpaBjieHHH KojwpoBaHHeM h 

Gjiok KOflHpOBaHHa, bxoa KOToporo HB" 
jiaerCK HH4)opMauHOHHbiM bxoaom ycTpoft- 
crsa, a Ha npHeMHoft cTopoHe nepeaaT- 
^hk oSpaTHoro KaHana, nocneAOBaTejib- 
no coanHneHHbie Gjtok npeo6pa3oBaHHJi 
^acTOTbi h 6jiok aeMOflyjiHioiH, nocjteno- 
BaTeaibno coeonHeHHWe HenHHeftHhift ane-* 

M6HT, BXOA KOTOporO COeflHHeH C BblXO- 

AOM 6jiOKa npeo6pa30BaHHH nacrora, no- 
jiocoboh (JninbTp h BbtnpHMHTejib, nocjie- 
AOBaTetij,Ho coeflHHeHHMe Sjiok BwSopa 

pnTHMajlbHOft ^aCTOTbl, BXOfl Koroporo 

noAKjnoien k Bxony 6noKa npeo6pa30Ba- 

HHH MaCTOTH s H H3MepHT&TIb ypOBHH CHT- 

Hajia, OTjiHiammaHCH reM, 
mto, c n.anbK> noBbnneHH» flocroBepHOCTH 
npweMa HH$opMauHH BBeAenbi Ha nepeaa- 
raneii CTopoHe nocneAOBaTenbHO coeAH-" 
Hemibie SyiJepHiiH HaxonHTeAb, 6jiok mo- 
AynauHH, Boa6yAHTenb h ycwiHTenb Mom- 
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, nocneAOBaTenbHO coeaHHeHHwe 
AeKonep h AemH<tpaTop kom3ha , npHMeM 
cooTBeTCTBywntHe bwxoam AenmitipaTopa 
KOMaHA coeAHHeHbt c bxoaom 6jioica yn- 
paBjieHHH KOAHpoBaHHeM ^epes noaieAo- 
BaTenbHO coeAHHeHHbie 6jiok ynpaaueHHa 
CKOpocTbio nepeAavH h TaKTOBbtfi renepa- 
top c ynpaBnaiomHM bxoaom 5y4>epHoro 
HaKonHTans, Mepe3 6jiok BbiSopa Bima 
MOAynauHH c ynpaBJinioiUHM bxoaom 6aok3 
MOAyjiHUHM, Kepe3 djiox Bw6bpa nacTOTW 
c ynpaBjTHwmHM bxoaom B036yAHTejifl, 
Mepe3 6jiok ynpaBAeHHa MomHOCTbw nepe- 
AaTHHKa h c ynpaBAHH3mHM bxoaom ycwiH- 
TejiK- MomnocTH, bwxoa npHeMHHKa o6paT- 
Horo xaHana coeAKHen c bxoaom AeKOAe- 
pa, a Ha npHeMHoA CTopoHe 6aok hckjiw- 
HeHMH H36HT0HH0CTH, 6jioK OAeHKH Kawe- 
CTBa npaeMa, 6jiok aHajioro-uji$pOBoro 
npeo6pa30BaHHH,'. nepBbift, btopoh, Tpe- 

TUH H leTBepThM 6JIOKH cpaBHeHHH, Bfe!- 

xoam KOTopbix »jepe3 nocjieAOBarenbHo co 
eAHHeHHHe 6y4)epHM« 6hok h AemH4>paTop 

COCTOHHHH IIOAKJ110H S Hbl K CMeTHWM BXOflaM 

cooTBercTBeHHo nepsoro, BToporo, Tpe- 
Tbero ctieTUHKOB, 4>opMHpoBaTenb kombha 
ynpaBneHHH tiacTOTofi, <topMHpOBaTenb 

KOMaHA ynpaBJieHHH MOIUHOCTbK) HSJiytieHHH 

(JrapMHpoBaTejib KOMaHA ynpaaneHHH bhaom 
MOAynjiAHH, 4)opMHpoBaTenb KOMaHA ynpaB 
jiew-iH CKopocTbio nepeAanH, 4>opMHpoBa- 

T&JIb KOMaHA ynpaBJieHHH H36bITO^HOCTb» 

KOAHpoBaHHH, nocneAOBaTejibHO' coeAHHeH 
Hbie 3JieMeHT HJIH h KOAep, nHTbjft c^ieT- 

6nOK' 4opMHpOBaHH5I 3TajlOHa H 6JIOK 

AeinmtipastHH KOMaHA, nepBbift BbixoA koto- 
poro noAKTHoteH k ynpaBAHioiueMy BxoAy 
6AOKa npeoOpasoBaHHa qacTOTbi, BTopoft 
h Tperaft BbKOAbi 6jioKa AenwipauHH ko- 
Ma.HA coeAHHeHH c cooTBeTCTBywraHMH yn- 
paBJiHiooiHMH BXOAaMH 6noKa a eMOAynn uhh t 
Bbixofl KOToporo noAKnicmeH k bxoasm 
SjioKa oueHKH xa^ecTBa npHeMa h 6jioica 

HCKJIWMeHHH- H36bITOMHOCTH, ynpaBJiHKmwfi 
bxoa KOToporo coeAHHea c qeTBepTHM 

BbKOAOM 6JIOK3 AeBH^paUHH KOMaHA, AO- 

nonHKTejibHbiii BbocoA &noKa Ha6opa"nac- 
TOTbi, BbixoAbi BbtnpaMHTejia, 6noKa oyeH- 
kh KavecTBa npweMa h HSMCpHTejiH ypoB- 
hh curHana noAKjncreteHW k cooTseTCTBy- 
wmutt bxoasm OnoKa aHanoro-UH4ipoBoro 
npeo6pa30BaHHH, BbKoflbi Koroporo coe- 
AHHeHbi c BXOAaMH cooTBe-rcTBeHHo nep- 
Boro, BToporo, TpeTbero h leTBepToro 
Ohokob cpaBHeHHH r BToptae bxoan Bcex 

6AOKOB CpaBHeHHH nOflKTIMHeHbl K BblXOAy 

&noKa 4>opMHpoBaHHH STanoHa, bbkoa 
nepBoro c^eTSHKa coeAHHeH c ycTaHoso*- 
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jiOMH bxoasmh Bcex CHeTMHKOB h ynpaB- 

JIHIOmHM BXOAOM AopMHpOBaTejIH KOMaHA . 

ynpaBJiemm vacTOTOH, bxoa KOToporo 
o6ieflHHeH co c^eTHbiM bxoaom nepBdro 
CMeTMHKa, ynpaBnawinHMH BXOAaMH bto- 
poro, TpeTbero, MeTBepToro h nHToro 
c^eT^HKOB, ynpaBjiwiomHM bxoaom 4>opmh- 
poBaTena KOMaHA ynpaBJieHHH hsShtomho- 

CTbM) KOAKpOBaHHH H COeflHHeH C BbKOAOM 

nflToro cneTHHKa, c^eTHbifi bxoa kotopo- 
ro o6ieflHHeH c bxoaom fcopMHposaTejiH 

KOMaHA ynpaBJieHHH H36b!TOHHOCTbW koah- 

poBaHKH, ynpaBjiHiomHM bxoaom 4>opmhpo- 
BaTenn KOMaHn ynpaBJieHHH cKopocrbio 
riepeAa^H h coeAHHeH c BbKOAOM ^eTBep- 
Toro cneTSHKa, cieTHbifi bxoa KOToporo 
oCteAHHeH c bxoaom 4>opMHpoBaTanH KO- 
MaHA ynpaBJieHHH CKopocrbio nepeAaiH, l 
ynp aBjiHto&tHM bxoaom (fcopMHpoBaTejiH ko- f20 
Ma HA ynpaBJieHHH bhaom MOAyjiauHH h co- 
eAHHeH c BbixoAOM TpeTbero cieTHHKa, 
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CieTHbtft BXOA KOToporo OBTaeflHHeH C BXO 

AOM 4>opMHpoB,aTejiH KOMaHA ynpaBJieHHH 

BHAOM MOAyJIHUHH, ynpaBJWKHUHM bxoaom" 

$opMHpoBaTeJiH KOMaHA ynpaBJieHHH Mom- t 

HOCTbW H COeAHHCH C BbKOAOM BTOporo 
CieTUHKa, CMeTHblfl bxoa KOToporo o6t- 
eAHHeH c btophm bxoaom (bopMHpOBaTejm 

KOMaHfl ynpaBJieHHH. MOmHOCTbM, BblXOAW 

iJjopMHpoBaTejiH KOMaHA ynpaBJieHHH va- 
CTOTofl, 4>opMHpoBaTejiH KOMaHA ynpaBJie- 
HHH BHAOM MOAyJIJiUHH, ^OpMHpOBaTejlH 

KOMaHA ynpaBJieHHH ckopoctmo nepeAawH 
h (JiopMHpoBaTejiH KOMaHA ynpaBJieHHH H3- 

OblTOHHOCTbK) KOAHpOBaHHH nOAKAKMeHbi K 

cooTBeTCTBywmHM BXOAaM 6noKa AenrH<i>pa- 

■ UHH KOMaHA H COOTBeTCTByHWHM BXOAaM 

3JieMeHTa HJTH, AonojiHHTejibHbifi bxoa ko- 
Toporo coeAHHeH. c bmxoaom iJiopMHpoBa- 

TejIH KOMaHA ynpaBJieHHH MOmHOCTbM, 

bxoa nepeAaTHHKa o6paTHoro Kauajia noA 

KJIMMeH k BblXOAy KOAepa. 
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(54) MULTIPARAMETER ADAPTIVE RADIO 
COMMUNICATIONS SYSTEM FOR 
TRANSMISSION OF DISCRETE 
INFORMATION 

(57) The invention pertains to radio 
communications technology and may be used in 
shortwave and ultra-shortwave radio 
communications systems. The purpose of the 
invention is to enhance the reliability of 
information reception. The system contains on the 
transmitter side a backward-channel receiver, a 
decoder, a command descrambler, a coding 
control unit, a transmission speed control unit, a 
modulation type selection unit, a frequency 
selection unit, a transmission level control unit, a 



coding unit, a buffer storage unit, a modulation 
unit, a power driver and amplifier; on the 
receiver side, a frequency converter unit, a 
demodulation unit, a redundancy elirnination unit, 
a frequency selection unit, a signal level gauge, a 
nonlinear element, a band filter, a rectifier, a 
reception quality analysis unit, an analog-digital 
conversion unit, a reference standard-generating 
unit, a first, second, third and fourth comparison 
unit, a buffer unit, a status descrambler, a first, 
second, third, fourth and fifth meter, a frequency 
control command driver circuit, a power control 
command driver circuit, a modulation type control 
command driver circuit, a transmission speed 
control command driver circuit, a coding 
redundancy control command driver circuit, a 
command desc rambling unit, an OR element, a 
coder and a backward-channel transmitter. 
Depending on the interference environment in the 
communications channel, the system allows for 
the resetting of the following parameters: carrier 
frequency, radiant power, transmission speed of 
information characters, modulation type and 
coding method. 
2 ill. 



The invention pertains to radio 
communications technology and may be used in 
shortwave and ultra-shortwave radio 
communications systems. 

The purpose of the invention is to enhance 
the reliability of information reception. 

Figures 1 and 2 show functional layouts of 



the transmitter and receiver parts of the 
multiparameter adaptive radio communications 
system for the transmission of discrete 
information. 

The system contains on the transmitter side a 
backward-channel receiver 1, a decoder 2, a 
coding descrambler 3, a coding control unit 4, a 
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transmission speed control unit 5, a modulation 
type selection unit 6, an optimum-frequency 
selection unit 7, a transmission level control unit 
8, a clock-signal generator 9, a coding unit 10, a 
buffer storage unit 1 1, a modulation unit 12, a 
power driver 13 and amplifier 14; on the receiver 
side, a frequency converter unit 15, a 
demodulation unit 1 6, a redundancy elimination 
unit 17, a frequency selection unit 18, a signal 
level gauge 19, a nonlinear element 20, a band 
filter 21, a rectifier 22, a reception quality analysis 
unit 23, an analog-digital conversion unit 24, a 
reference standard-generating unit 25, a first 26, 
second 27, third 28 and fourth 29 comparison unit, 
a buffer unit 30, a status descrambler 3 1, a first 
32, second 33, third 34, fourth 35 and fifth 36 
meter, a frequency control command driver circuit 
37, a power control command driver circuit 38, a 
modulation type control command driver circuit 
39, a transmission speed control command driver 
circuit 40, a coding redundancy control command 
driver circuit 41, a command descrambling unit 
42, an OR element 43, a coder 44 and a backward- 
channel transmitter 45. 

The system works as follows. 
The backward-channel receiver 1 is designed 
to receive control commands in the form of 
discrete signals. The receiver 1 transmits the 
received control commands to the decoder 2, 
which removes coding redundancy from the 
control commands and transmits them to the 
control command descrambler 3. The descrambler 
3 is designed to determine, based on the control 
command it receives, the addresses of the 
actuating control units 4-8 and to issue signals to 
their input terminals for controlling the radio 
channel transmission parameters. The coding 
control unit 4 regulates redundancy and issues 
control signals to the coding unit 10, which is 
designed to change the coding method for discrete 
information coming to its input terminal. The 
transmission speed control unit 5 issues control 
signals to the clock-signal generator 9, altering its 
frequency. The clock-signal generator 9 
determines the rate of information retrieval to the 
transmission path from the buffer storage unit 1 1 . 
The buffer storage unit 1 1 is designed to 
coordinate the speed of transmission of discrete 
information from the sources of information 



coming in through unit 10 with the established 
transmission speed in the channel. The 
modulation unit 12, the power driver 1 3 and 
amplifier 14 are hubs of the radio transmitter with 
expanded capabilities for emitting different types 
of radio signals and regulating radiant power. The 
modulation type selection unit 6 generates control 
signals for the modulation unit 12 in order to 
change the radio signal type in the channel. The 
frequency selection unit 7 issues control signals to 
the driver 13 in order to change the carrier 
frequency of transmission in the radio channel. 
The transmission level control unit 8 issues 
control signals to the power amplifier 14 in order 
to change its amplification factor. 

The frequency conversion unit 15 and the 
demodulation unit 16 are hubs of a 
superheterodyne receiver with expanded 
capabilities for receiving various types of radio 
signals. The unit 15 includes intermediate- 
frequency detectors, heterodynes and amplifiers, 
while the demodulation unit 16 includes a set of 
demodulators for detection of the radio signal 
types that are being used. The redundancy 
elimination unit 17 is designed to remove the 
redundancy placed in the discrete information by 
unit 10 on the transmitter side of the radio 
communications system. The frequency selection 
unit 18 is designed to analyze the interference 
environment in the operating frequency range of 
the receiver based on signal/noise ratio and the 
selection of an optimum frequency. The signal 
level gauge 19 measures the level of the incoming 
signal at the established carrier frequency. The 
nonlinear element 20, band filter 21 and rectifier 
22 represent in aggregate a circuit for identifying 
interference concentrated on the spectrum with the 
incoming radio signal. The reception quality 
analysis unit 23 is designed to analyze the 
discrete-information pulses after the demodulator 
unit— for example, with regard to jitter distortions 
and mutilations. 

The results of the analysis go from units 1 8, 
19, 22 and 23 to the analog-digital conversion unit 
24, which is designed to convert the 
measurements obtained by units 18, 19, 22 and 23 
from analog to digital form, which is required for 
the subsequent system units to work. The 
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[reference-standard] generating unit is designed to 
store in discrete form the data on the permissible 
values of the parameters being measured by units 
18-23 and to issue them to the comparison units 
26-29. The comparison units 26-29 are designed 
to compare the measured parameter values with 
the reference standards and to issue the control 
signals "Normal" or "Above normal" to the buffer 
unit 30. Unit 30 is designed to memorize the 
comparison results from units 26-29 and to 
transmit them to the status descrambler 31. 
Descrambler 3 1 is designed to convert the binary 
code coming into its four input terminals from 
unit 30 to control position signals at one of its 
three output terminals. The time mode of the 
operation of descrambler 3 1 is set by a timing 
signal. The adaptation stage meters 32-36 are 
designed to count the number of control signals 
appearing at the output terminals of descrambler 
3 1 , and they determine the number of gradations 
of changes in the transmission parameters (power, 
carrier frequencies, radio signal types, information 
transmission speeds and coding methods). 



- initial settings (rejection of frequency 



The driver circuits 37, 38, 39, 40 and 41 for 
the commands to change the carrier frequency, to 
change the power of the radio signals, to change 
the modulation type, to change the clock 
frequency and to introduce redundancy generate 
discrete control commands, based on the signals 
from descrambler 3 1 , to change the necessary 
transmission parameters in the radio channel for 
the purpose of their subsequent transmission 
through the OR element 43, the coder 44 and the 
backward-channel transmitter 45 to the transmitter 
side of the radio communications system. The 
command driver circuits 37-41 are identical in 
structure. The output command from the driver 
circuits appears in the form of the address portion 
plus the command. For example, with seven-bit 
control commands from the driver circuits they 
may be structured as follows: 

a) address portion: 
001 - address of unit 4; 

01 0 - address of unit 5; 

01 1 - address of unit 6; 

100 - address of unit 7 

101 - address of unit 8; 

b) commands: 



0000 
array); 

0001 ... 1 1 1 1 - control commands 
corresponding to gradations of changes in 
transmission parameters in the arrays of radio 
signal levels, carrier frequencies, radio signal 
types, transmission speeds of discrete information 
and the interference-resistant codes being used. At 
the same time, an address portion is established 
for each driver circuit as a constant, and a 
command is generated based on the signals from 
meters 32-36. 

The coder 44 is designed to produce 
interference-resistant coding of control commands 
in order to achieve the required reliability of their 
transmission through the backward channel. The 
command descrambling unit 42 is designed to 
convert the control commands from driver circuits 
37, 39, 40 and 41 to control signals by the radio 
receiver in order to set the needed carrier 
frequency at the reception point (to unit 15) for 
the incoming radio signal type, the speed of the 
incoming information (to unit 16) and the coding 
redundancy removal method (to unit 17). 



In its initial condition parameters on the 
transmitter and receiver sides of the system are set 
as follows: 

a) an array of possible operating carrier 
frequencies ft,. . .f„ and the sequence of changing 
them from f, to f n on units 13 and 15; 

b) the number of stages of change in the 
power of the radio signals emitted from to 
Rmax on the power amplifier 14; 

c) an array of possible operating radio signal 
types, and the sequence of changing them on units 
12 and 16; 

d) an array of possible transmission speeds 
of discrete information V mis> . ..V^ and the 
sequence of changing them on units 9, 1 1 and 16; 

e) an array of possible information coding 
methods and the sequence of their use on units 10 
and 17; 

f) unit 25 has stored in it in digital form the 
maximum permissible values for a preset amount 
of radio communications [sic] level of distortions 
at the output terminal of the demodulation unit 16 
and the level of concentrated interference at the 
output terminal of unit 15 and the minimum 
permissible values for signal/noise ratio and the 
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level of incoming signal at the input terminal of 
the frequency conversion unit 15; 

g) meters 32-36 are set at "0," and each of 
them is geared to count the number of units until 
they overflow that corresponds to the number of 
gradations of changes in the carrier frequencies in 
the radio channel (meter 32), the power of the 
radio signals emitted (meter 33), types of 
operation (meter 34), the clock frequency of the 
transmission of discrete information (meter 35) 
and the number of interference-resistant codes 
being used (meter 36). 

Radio communication begins at the first 
carrier frequency ft in the array of possible 
operating frequencies. A discrete information 
signal is transmitted at this frequency, but unit 10 
does not add redundancy; the clock speed of 
transmission from the buffer storage unit 1 1 is at 
the maximum possible value from the array used 
for transmission speeds, the type of radio signal 
generated by unit 12 is the least interference- 
resistant type from the array of types used for 
operation and the power of the radio signal 
emitted from amplifier 14 is the minimum one 
from the entire set of possible values. 

On the receiver side of the radio system a 
radio signal with frequency ft runs through the 
path of the receiver, which contains units 15, 16 
and 17, while unit 18 measures signal/noise ratio, 
gauge 19 measures the level of the incoming 
signal, units 20, 2 1 and 22 identify any 
interference concentrated on the spectrum with the 
incoming radio signal and determine its level, unit 
23 measures distortions in the discrete signal, such 
as jitter. The results of all the measurements go 
through the four input terminals into the analog- 
digital conversion unit 24, which converts them 
from analog to digital form and transmits them to 
the input terminals of comparison units 26-29, 
whose second input tenninals receive in digital 
form the reference-standard values of the relevant 
parameters from unit 25. Units 26. . .29 compare 
with the reference values coming from unit 25 the 
measured values of signal/noise (unit 26), the 
level of the incoming signal (unit 27), the level of 
the interference concentrated on the spectrum with 
the signal (unit 28) and the level of distortions of 
the discrete signal (unit 29) and issue a "1" at the 
output terminal if the measured value is above or 



equal to the reference value and "0" in other 
instances. The signals produced by the units in the 
comparison circuits set the output terminals of the 
buffer unit 30 at 1 or 0, after which they go to the 
status descrambler 3 1 through the four input 
terminals in the form of codes 0000. .. 1 1 1 1 . At the 
points in time set from outside by the timer, the 
status descrambler 31 converts the radio 
communications status code coming to its input 
terminals to a position control code at one of its 
output terminals, based on a truth table, and 
thereby determine the sequence of the radio 
system's operation in changing parameters and the 
transmission during its adaptation. 

In accordance with the truth table, when the 
combinations 001 1, 01 11, 1011 and 1111 are 
present at the input terminals of the descrambler 
3 1 (a situation when the carrier frequency set for 
operation is impaired by interference), the 
descrambler 31 generates a control "1" at the first 
output terminal, which is stored in the meter 32 
and simultaneously goes to the input terminal of 
the frequency control command driver circuit 37, 
where it generates a control command. The driver 
circuit 37 issues at its output terminal the address 
portion of unit 7 (such as 100, as described above) 
and a control command (such as 0001). From the 
output terminal of driver circuit 37 the control 
command, in the form of the combination 100 
0001, runs through the OR circuit 43 to the coder 
44, where it undergoes interference -resistant 
coding and then, through the backward-channel 
transmitter 45, goes to the transmitter side of the 
system. 

On the transmitter side of the system the 
control command is received by the backward- 
channel receiver 1 , is decoded by the decoder 2 
and goes to the input terminal of the descrambler 
3, which based on the address portion of the 
control command determines the address of unit 7 
and transmits the command 0001 to it. Based on 
the received command, unit 7 sets in driver 13 the 
next carrier frequency of the transmission through 
the radio channel from the array of frequencies 
being used, i.e. f 2 . Simultaneously, from the 
output terminal of driver circuit 37 on the receiver 
side of die system, frequency f 2 is set through the 
descrambling unit 42 at the receiving point by unit 
15. 
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At the new carrier frequency f 2 the system's 
operating cycle in analyzing statuses repeats itself, 
and if the combinations 0011, 0111, 1011 and 
1111 remain at the output terminals of the buffer 
unit 30, the descrambler 3 1 generates the 
command 100 0010 through the driver circuit 37 
to set frequency f 3 , then 100 001 1 to set C.and so 
on until f n . 

If all of the carrier frequencies have been 
used from the array of possible frequencies for the 
operation of meter 32, which is set to count the 
number of units equivalent to the number of 
possible operating frequencies, it overflows and 
takes driver circuit 37 to the status 100 0000. This 
command is transmitted to the transmitter side of 
the system. In this instance, it is necessary on the 
transmitter and receiver sides of the system to 
designate a new array of operating frequencies 
and repeat the start of radio communications at the 
first of them. Simultaneously, the overflow of 
meter 32 causes meters 32-36 to be reset at zero. 

If at the newly set operating frequency the 
aforementioned status combinations do not exist 
at the input terminals of the descrambler 3 1 (there 
is no concentrated interference), but the 
combinations 0000, 0001, 1000 or 1001 arise (the 
power of the signal transmitted in the radio 
channel is too low), then the descrambler 3 1 
generates a control "1" at the second output 
terminal, which is stored in meter 33 and 
simultaneously goes to the input terminal of the 
power control command driver circuit 38. 

Driver circuit 38 issues at its output terminal 
the address portion of unit 8 (for example, 101, as 
described above) plus control command 0001, 
which changes the transmission level of amplifier 
14 by one stage through units 43, 44, 45, 1, 2, 3 
and 8, after which the analysis of statuses at the 
input terminals of descrambler 31 is repeated. If 
all the possible transmission levels are used up 
and the statuses at the input terminals of scrambler 
3 1 have not changed, the meter 33 overflows , 
drops driver circuit 38 to status 101 0000, stores a 
"1" in meter 34 and simultaneously in modulation 
type control command driver circuit 39. Driver 
circuit 39 issues a control command in the form of 
01 1 0001 along the following chain: units 43, 44, 



45, 1 , 2, 3, 6 and 12, which changes the radio 
signal type in the radio channel. Simultaneously a 
control command from the output terminal of 
driver circuit 39, through descrambling unit 42, 
sets the appropriate type of incoming radio signal 
in unit 1 6. When all possible operating types are 
used up, meter 34 overflows, drops driver circuit 
39 to status 01 1 0000 and stores a "1" in meter 35 
and transmission speed control command driver 
circuit 40, which generates the commands 
0001 ... 1 1 1 1 with the address 010 along the chain: 
units 43, 44, 45, 1, 2, 3, 5, 9 and 1 1, changing the 
transmission speed of discrete information in the 
radio channel. Simultaneously a predetermined 
passband is set from driver circuit 40 through 
descrambling unit 42 for the path of the radio 
receiver in unit 16. When all possible transmission 
speeds of discrete information are used up, meter 
35 overflows, drops driver circuit 40 to status 010 
0000 and stores a "1" in meter 36 and coding 
redundancy control command driver circuit 41, 
which generates the commands 0001 ... 1 1 1 1 with 
the address 001 along the chain: units 43, 44, 45, 
1, 2, 3, 4 and 10, changing the coding method of 
discrete information. Simultaneously a control 
command from driver circuit 41, through 
descrambling unit 42, changes the decoding law in 
unit 1 7 on the receiver side of the system. When 
all possible coding methods are used up, meter 36 
overflows, drops driver circuit 41 to status 001 
0000 and simultaneously drops meters 33-36 to 
zero and adds a "1 " to meter 32 and driver circuit 
37, which generates a command along the chain: 
units 37, 43, 44, 45, 1, 2, 3, 7 and 13 to set a new 
carrier frequency in the radio channel, after which 
the system's operating cycle in analyzing statuses 
repeats itself. 

When the combinations 0100, 0101 or 1 101 
appear at the input terminals of the descrambler 
3 1 and there is no interferenc e, the signal level at 
the receiving point is normal, but there are 
unacceptable distortions of the discrete signal), 
the adaptation of the radio communications 
system in achieving the designed quality of 
communication begins with the operation of meter 
34 and driver circuit 39 (in this instance 
descrambler 31 issues a control "1" through 
output terminal 3) according to the algorithm 
described above. 
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If the combination 1 100 appears at the output 
terminal of the descrambler 3 1 at the set carrier 
frequency (the ideal communication status), the 
descrambler 3 1 does not issue a control "1" at its 
output terminals and the communications system 
is operational. 

The quality of communications that is sought 
in the system is defined by storing the appropriate 
reference standards in unit 25. The selection of the 
sequence for using the adaptation methods may be 
changed by using descramblers 3 1 with different 
descrambling algorithms, and in the process of the 
adaptation algorithm itself becomes adaptive to 
the given radio communications conditions. The 
number of gradations in the modifiable parameters 
is assigned by presetting the meters 37-41 to the 
designated counting level. The system's operating 
speed in changing transmission parameters during 
adaptation is set by an outside timing device, 
which determines the operational timing of the 
descrambler 3 1 in analyzing statuses. 

Formula of the Invention 

The multiparameter adaptive radio 
communications system for the transmission of 
discrete information, containing on the transmitter 
side a backward-channel receiver and a series- 
connected coding control unit and coding unit, 
whose input terrninal is the information input 
terminal of the device, and on the receiver side a 
backward-channel transmitter, a series-connected 
frequency conversion unit and demodulation unit, 
a series-connected nonlinear element, whose input 
terminal is connected to the output terminal of the 
frequency conversion unit, band filter and 
rectifier, a series-connected optimum frequency 
selection unit, whose input teiminal is connected 
to the input terrninal of the frequency conversion 
unit, and a signal level gauge, and is distinguished 
by the fact that, in order to enhance the reliability 
of information reception, the transmitter side has 
had added to it a series-connected buffer storage 
unit, a modulation unit, a power driver and 
amplifier, a series-connected decoder and 
command descrambler, where the command 
descrambler's respective output terminals are 
connected to the input terminal of the coding 



control unit through a series -connected 
transmission speed control unit and a clock-signal 
generator to the control input terminal of the 
buffer storage unit, through the modulation type 
selection unit to the control input terminal of the 
modulation unit, through the frequency selection 
unit to the control input terminal of the driver, 
through the transmission level control unit and to 
the control input terminal of the power amplifier; 
the output terrninal of the backward-channel 
receiver is connected to the input terminal of the 
decoder, while on the receiver side the 
redundancy elimination unit, the reception quality 
analysis unit, the analog-digital conversion unit, 
the first, second, third and fourth comparison 
units, whose output terminals through the series- 
connected buffer unit and status descrambler are 
connected to the counting input terminals of the 
first, second and third meters, respectively, the 
frequency control command driver circuit, the 
radiant power control command driver circuit, the 
modulation type control command driver circuit, 
the transmission speed control command driver 
circuit, the coding redundancy control command 
driver circuit, a series-connected OR element and 
coder, a fifth meter, a reference-standard 
generating unit and a command descrambling 
unit, whose first output terminal is connected to 
the control input terminal of the frequency 
conversion unit, the second and third output 
terminals of the command descrambling unit are 
connected to the respective input terminals of the 
demodulation unit, whose output terminal is 
connected to the input terminals of the reception 
quality analysis unit and the redundancy 
elimination unit, whose control input terminal is 
connected to the fourth output terminal of the 
command descrambling unit; the auxiliary output 
terminal of the frequency setting unit and the 
output terminals of the rectifier, the reception 
quality analysis unit and the signal level gauge are 
connected to the respective input terminals of the 
analog-digital conversion unit, whose output 
terminals are connected to the input terminals of 
the first, second, third and fourth comparison 
units, respectively; the second input terminals of 
all the comparison units are connected to the input 
terminal of the reference-standard generating unit, 
the output terminal of the first meter is connected 
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to the set-up input terminals of all of the meters 
and to the control input terminal of the frequency 
control command driver circuit, whose input 
terminal is combined with the counting input 
terminal of the first meter, the control input 
terminals of the second, third, fourth and fifth 
meters and the control input terminal of the 
coding redundancy control command driver 
circuit and is connected to the output terminal of 
the fifth meter, whose counting input terminal is 
combined with the input terminal of the coding 
redundancy control command driver circuit and 
the control input terminal of the transmission 
speed control command driver circuit and is 
connected to the output terminal of the fourth 
meter, whose counting input terminal is combined 
with the input terminal of the transmission speed 
control command driver circuit and the control 
input terminal of the modulation type control 
command driver circuit and is connected to the 
out put terminal of the third meter, whose counting 
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input terminal is combined with the input terminal 
of the modulation type control command driver 
circuit and the power control command driver 
circuit and is connected to the output terminal of 
the second meter, whose counting input terminal 
is combined with the second input terminal of the 
power control command driver circuit; the output 
terminals of the frequency control command 
driver circuit, the modulation type control 
command driver circuit, the transmission speed 
control command driver circuit and the coding 
redundancy control command driver circuit are 
connected to the appropriate input terminals of the 
command descrambling unit and to the 
appropriate input terminals of the OR element, 
whose auxiliary input terminal is connected to the 
output terminal of the power control command 
driver circuit; the input terminal of the backward- 
channel transmitter is connected to the input 
terminal of the coder. 



Initial conclusion 
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Low transmitter power 
Low transmitter power 
Unrealistic status 

Frequency impaired by interference 

Signal level normal, but signal/noise ratio low 

for this type of operation 

Unrealistic status 

Frequency impaired by interference 
Low transmitter power 
Low transmitter power 
Unrealistic status 

Frequency unpaired by interference 

Ideal communication status 

Signal level normal, search for more 

interference-resistant types of operation required 

Frequency impaired by interference 



Status of input terminals: 

Input terminal 1: signal/noise ratio 

Input terminal 2: level of incoming signal 

Input teiminal 3: level of concentrated interference 

Input terminal 4: distortions of discrete signal 

0 - below normal 

1 — normal or above normal. 
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